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(57) ABSTRACT

A door opening and closing device includes, a door sup-
porting portion for supporting an axial side of a door, a door
receiving portion inclined to the door supporting portion for
receiving an open-send side of the door, an opening formed
from the door supporting portion to the door receiving
portion to be opened and closed by the door, a first support
point made by a combination of a shaft attached to the axial
side of the door and an elongated hole formed on the door
supporting portion, and a second support point provided at
an intermediate portion between the axial side and the
open-end side of the door and capable of freely contacting-
with and separated-from the door receiving portion. The
open-end side is angled to the axial side to have an angle
therebetween in accordance with an inclined angle of the
door receiving portion to the door supporting portion.

2 Claims, 9 Drawing Sheets
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1
DOOR OPENING AND CLOSING DEVICE

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a door opening and
closing device that enables a door to be closed tightly and to
be widely opened.

2. Background Arts

Generally, a door opening and closing device is adopted
in various apparatuses and machines, and used for opening
and closing a door formed on a main body of a certain
apparatus (machine).

A Patent Document 1 (Japanese Patent Application Pub-
lication No. 2009-14969) discloses an image forming appa-
ratus provided with such a door opening and closing device.
In the image forming apparatus, an opening used for clearing
a paper jam or replacing a service part is opened and closed
by a door, and the door is opened and closed by the door
opening and closing device.

External auxiliary devices can be connected with the
image forming apparatus. Specifically, a large-capacity
paper feeder as the auxiliary device can be connected with
a right side panel of the image forming apparatus, and a
post-processing device as the auxiliary device is connected
with a left side panel of the image forming apparatus. An
opening for clearing a paper jam or replacing a service part
is formed on each of the side panels, and the opening is
opened and closed by a door.

When a user has to clear a paper jam or replace a service
part, it is necessary to open the door in order to access the
opening after moving the large-capacity paper feeder or the
post-processing device. If the door is supported by well-
known hinges and swingably opened and closed, a space
required for opening and closing the door becomes large.
Therefore, the door(s) on the side panel (s) disclosed in the
Patent Document 1 is laterally slid to a front side of the
image forming apparatus. Guide members in a pair are
provided parallel to each other along upper and lower edges
of the opening.

According to the door opening and closing device dis-
closed in the patent Document 1, a distance required for
inevitably moving the auxiliary device(s) of the image
forming apparatus can be shortened when clearing a paper
jam or replacing a service part, compared with an apparatus
provided with a hinge-type door. In addition, a space to be
secured around the apparatus can be saved. Further, oper-
ability for clearing a paper jam or replacing a service part
can be improved.

A Patent Document 2 (Japanese Patent Application Pub-
lication No. 2003-209373) discloses another door opening
and closing device adopted in an electrical instrument. The
door opening and closing device includes a pair of protru-
sions that serve as hinge pins and are coaxially protruded
outward in an opposite direction from a door. The hinge pins
are inserted into reception holes. End surfaces of the hinge
pins and bottom surfaces of the reception holes are formed
as inclined surfaces that are inclined with respect to an axis
of the hinge pins.

According to the door opening and closing device dis-
closed in the patent Document 2, the inclined surface of the
hinge pin and the inclined surface of the insertion hole are
parallel when the door is closed. These two inclined surfaces
are twisted about the axis when the door is opened, and
thereby they function as a dumper.

SUMMARY OF THE INVENTION

However, when clearing a paper jam or replacing a
service part in the door opening and closing device disclosed

10

15

20

25

30

35

40

45

50

55

60

65

2

in the Patent Document 1, it is needed to access the door
provided on the left side panel or the right side panel of the
image forming apparatus and then open the door. Therefore,
the external auxiliary device(s) must be separated away from
the image forming apparatus to access the door. This means
that an additional work of separating the external auxiliary
device(s) from the image forming apparatus is needed, so
that it takes more time to clear a paper jam or to replace a
service part.

In the door opening and closing device disclosed in the
Patent Document 2, an opening or closing failure caused by
looseness of the hinges (the hinge pins and the reception
holes) can be prevented by forming the inclined surfaces on
the hinge pins and the reception holes. However, workability
of forming the inclined surfaces on the hinge pins and the
reception holes is not good. In addition, a function for tightly
closing the opening(s) is not provided in the door opening
and closing device disclosed in the Patent Document 2.
Further, a function for opening the door more widely is not
provided in the door opening and closing device disclosed in
the Patent Document 2.

An object of the present invention is to provide an inkjet
image forming apparatus and a cleaning method for the
apparatus that can prevent increase of an amount of ink used
in a flush process and can prolong a replacement cycle of a
mist-absorbing material.

A first aspect of the present invention provides a door
opening and closing device comprising: a door that is
capable of being opened and closed; a door supporting
portion that supports an axial side of the door; a door
receiving portion that is continued from the door supporting
portion to be inclined to the door supporting portion, and
receives an open-send side of the door; an opening that is
formed from the door supporting portion to the door receiv-
ing portion, and is opened and closed by the door; a first
support point that is made by a combination of a shaft
attached to one of the axial side of the door and the door
supporting portion, and an elongated hole formed on another
of' the axial side of the door and the door supporting portion;
and a second support point that is provided at an interme-
diate portion between the axial side and the open-end side of
the door, and is capable of freely contacting with the door
receiving portion and freely separated from the door receiv-
ing portion, wherein the open-end side of the door from the
second support point is angled to the axial side of the door
from the second support point to have an angle therebetween
in accordance with an inclined angle of the door receiving
portion to the door supporting portion, and the door is
opened further by the combination and the shaft and the
elongated hole.

A second aspect of the present invention provides a door
opening and closing device comprising: a door that is
capable of being opened and closed; a door supporting
portion that supports an axial side of the door; a door
receiving portion that is continued from the door supporting
portion, and receives an open-send side of the door; an
opening that is formed from the door supporting portion to
the door receiving portion, and is opened and closed by the
door; a first support point that is made by a combination of
a shaft attached to one of the axial side of the door and the
door supporting portion, and an elongated hole formed on
another of the axial side of the door and the door supporting
portion; and a second support point that is provided at an
intermediate portion between the axial side and the open-end
side of the door, and is capable of freely contacting with the
door receiving portion and freely separated from the door
receiving portion, wherein the door is configured to swing
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the axial side thereof about the first support point to close the
door, and then to swing the open-end side thereof about the
second support due to an own weight thereof to close the
door tightly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of an image forming apparatus
provided with a door opening and closing device according
to an embodiment;

FIG. 2A is a perspective view of the door opening and
closing device when a door is opened;

FIG. 2B is a perspective view of the door opening and
closing device when the door is closed;

FIG. 3A is a perspective view of the door;

FIG. 3B is a side view of the door;

FIG. 4 is a perspective view showing a modified example
of the door;

FIG. 5 is a perspective view of a door receiving portion;

FIG. 6A is a side view of the door opening and closing
device when the door is opened;

FIG. 6B is a side view of the door opening and closing
device when the door is being closed;

FIG. 6C is a side view of the door opening and closing
device when the door is closed;

FIG. 7 is a side view of the door opening and closing
device when clearing a paper jam (the door is closed);

FIG. 8 is a side view of the door opening and closing
device when clearing the paper jam (the door is being
opened);

FIG. 9 is a side view of the door opening and closing
device when clearing the paper jam (the door is opened); and

FIG. 10 is a side view of the door opening and closing
device when clearing the paper jam (the door is widely
opened).

DESCRIPTION OF THE EMBODIMENT

Hereinafter, a door opening and closing device 50 accord-
ing to an embodiment will be described with reference to
FIG. 1 to FIG. 10.

In the present embodiment, the door opening and closing
device 50 includes a door 53 that opens and closes an
opening(s) formed in the device [see FIG. 2A and FIG. 2B].
In the present embodiment, the door opening and closing
device 50 can be adopted in various apparatus and machines,
but is adopted in an image forming system 10 including
eternal auxiliary devices 30 and 40 [see FIG. 1].

As shown in FIG. 1, the image forming system 10
includes an image forming apparatus 20, a large-capacity
paper feeder 30, and a multiple post-processing device 40.
The large-capacity paper feeder 30 and the multiple post-
processing device 40 are the eternal auxiliary devices of the
image forming apparatus 20. The image forming apparatus
20 forms images on a paper by a copying method or the like.
The large-capacity paper feeder 30 supplies a copious
amount of papers sequentially to the image forming appa-
ratus 20. The multiple post-processing device 40 carries out
a post process to papers on which images are already
formed, such as a stapling process, a punching process, a
cutting process and so on.

The large-capacity paper feeder 30 is detachably con-
nected with a left side panel 21a of a first main body 21 of
the image forming apparatus 20. In addition, the multiple
post-processing device 40 is detachably connected with a
right side panel 215 of the first main body 21 of the image
forming apparatus 20. Note that the first main body 21 of the
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image forming apparatus 20, a second main body 31 of the
large-capacity paper feeder 30, and a third main body 41 of
the multiple post-processing device 40 are provided inde-
pendently from each other, but not limited to this configu-
ration. For example, it is possible to provide components of
the large-capacity paper feeder 30 and/or components of the
multiple post-processing device 40 integrally in the first
main body 21.

The door opening and closing device 50 is disposed
between the left side panel 21a of the first main body 21 of
the image forming apparatus 20 and a upper right portion
31a of the second main body 31 of the large-capacity paper
feeder 30. The left side panel 21a of the first main body 21
functions as an after-described door supporting portion 51
provided in the door opening and closing device 50. The
upper right portion 31a of the second main body 31 func-
tions as an after-described door receiving portion 52 pro-
vided in the door opening and closing device 50.

The door opening and closing device 50 is provided for
opening a door 53 that is included in the door opening and
closing device 50 so as to be able to be opened and closed
when a paper jam occurs for any reason during feeding of
papers to the image forming apparatus 20. The door 53 is
opened in order to remove a jammed paper JP [see FIG. 7 to
FIG. 10] manually (by a hand HD [see FIG. 2A, FIG. 9 and
FIG. 10]) through an opening(s) that is included in the door
opening and closing device 50, and is opened and closed by
the door 53. Of course, it is possible to provide a door
opening and closing device (50) between the image forming
apparatus 20 and the multiple post-processing device 40 for
clearing a paper jam that may occurs during feeding of
papers on which images are already formed to the multiple
post-processing device 40. However, this case is not shown
in the drawings.

Configuration of the door opening and closing device 50
will be explained with reference to FIG. 2A to FIG. 5.

As shown in FIG. 2A, the door opening and closing
device 50 includes a door supporting portion 51 and a door
receiving portion 52. The door supporting portion 51 is
formed by blanking and bending a metal sheet so as to form
a first opening 51a. The door receiving portion 52 is formed
blanking and bending a metal sheet so as to form a second
opening 52a. The door supporting portion 51 and the door
receiving portion 52 are continued to each other so as to
make an angle o therebetween, and the first opening 51a of
the door supporting portion 51 and the second opening 52a
of'the door receiving portion 52 are continued to each other.
The door receiving portion 52 is disposed almost horizon-
tally. Therefore, a single large opening is formed by a
combination of the first opening 51a and the second opening
52a between the door supporting portion 51 and the door
receiving portion 52.

The door supporting portion 51 is formed so as to be
associated with the left side panel 21a of the image forming
apparatus 20 as explained above with reference to FIG. 1.
Namely, the door supporting portion 51 is shown by enlarg-
ing a portion of the left side panel 21a. Similarly, the door
receiving portion 52 is formed so as to be associated with the
upper right portion 31a of the second main body 31 of the
large-capacity paper feeder 30 as explained above with
reference to FIG. 1. Namely, the door receiving portion 52
is shown by enlarging a portion of the upper right portion
31a. A width W1 of the first opening 51a is made slightly
larger than a width W2 of the door 53. Therefore, both lateral
sides of an axial side of the door 53 are inserted into the first
opening 51a when the door 53 is closed as show in FIG. 2B,
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and thereby the door supporting portion 51 holds (the both
lateral sides of) the closed door 53.

The door receiving portion 52 receives an open-end side
of the door 53 so that the open-end side can be freely
contacted with the door receiving portion 52 and the open-
end side can be freely separated from the door receiving
portion 52. An upper panel 525 of the door receiving portion
52 is formed flat. Note that the upper panel 526 is a portion
excluding the second opening 52a. A width W3 of the
second opening 52a is made smaller than the width W2 of
the door 53. But the second opening 52a has a size enough
for an insertion of a hand HD therethrough in order to
remove a jammed paper IP [see FIG. 7 to FIG. 10].

When the door 53 is opened as shown in FIG. 2A, both of
the first opening 51a on the door supporting portion 51 and
the second opening 524 on the door receiving portion 52 are
opened, so that a hand HD can be inserted through the first
opening 51a and the second opening 52a. The door opening
and closing device 50 is configured so that the door 53 is
opened more widely (opened further). This will be described
later in detail.

On the other hand, when the door 53 is closed as shown
in FIG. 2B, both of the first opening 51a on the door
supporting portion 51 and the second opening 524 on the
door receiving portion 52 are closed. The open-end side of
the door 53 is contacted tightly with the upper panel 526
around the second opening 52a, so that no gap is generated
between the door 53 and the door receiving portion 52. Also
this will be described later in detail.

As shown in FIG. 3A and FIG. 3B, the door 53 is made
by bending a metal sheet having an almost 1 mm thickness,
and includes a protruded reinforcement flange 53a, a first
panel (first inclined panel) 535, a second panel (horizontal
panel) 53¢ and a third panel (second inclined panel) 534. All
the portions 53a to 534 have the width W2, and are sequen-
tially aligned in this order from the axial side toward the
open-end side of the door 53 along a longitudinal direction
perpendicular to a direction of the width W2. The first panel
(first inclined panel) 535 is inclined downward along the
longitudinal direction from the axial side toward the open-
end side of the door 53. The second panel (horizontal panel)
53¢ is bent so as to form the angle a [see FIG. 2A] with the
first panel (first inclined panel) 535. The third panel (second
inclined panel) 534 is inclined upward along the longitudinal
direction from the axial side toward the open-end side of the
door 53, i.e. inclined upward with respect to the second
panel (horizontal panel) 53c.

The protruded reinforcement flange 53a is bent upward
from an edge of the first panel 535 so as to form almost 90
degrees with the first panel 535 and to have a low height H.
Stiffness of the axial side of the door 53 is made higher by
the protruded reinforcement flange 53a. The first panel 535
has a length [L1 from the edge contacting with a lower edge
of the protruded reinforcement flange 53« to another edge
contacting with an edge of the second panel 53¢. The first
panel 535 closes the first opening 51a on the door supporting
portion 51 as described above with reference to FIG. 2A and
FIG. 2B.

The second panel 53¢ has a length L2 from the edge
contacting with an edge of the first panel 535 to another edge
contacting with a lower edge of the third panel 53d so as to
be almost horizontal. The second panel 53¢ closes the
second opening 52a on the door receiving portion 52 as
described above with reference to FIG. 2A and FIG. 2B. The
third panel 534 has a length .3 from an edge contacting with
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the other edge of the second panel 53¢ to another edge so as
to be inclined upward. The third panel 534 functions as a tab
to be pinched by a user.

The door 53 also includes a pair of side panels 53¢ and 537
that are formed by bending both lateral sides of the first
panel 535 downward to form almost 90 degrees therebe-
tween, respectively. An elongated hole 53¢l (5371: not
shown in the drawings) elongated downward is formed on
each axial side of the side panels 53¢ and 53/, and a shaft 54
is loosely inserted into the elongated holes 53¢1 and 5311 so
as to extend along the direction of the width W2 of the door
53.

E-rings (not shown in the drawings) are attached to the
shaft 54 at outer positions from the elongated holes 53¢1 and
53f1 to prevent the shaft 54 from dropping off from the
elongated holes 53¢l and 53f1. In addition, both ends 54a
and 545 of the shaft 54 are supported by a pair of shaft
supporting portions 515 and 51c¢ that are provided on both
sides of the first opening 51a of the door supporting portion
51. Therefore, the pair of the elongated holes 53¢l and 5371
formed on the pair of the side panels 53¢ and 53f, and the
shaft 54 fixedly supported by the pair of the shaft supporting
portions 515 and 51¢ function as a pair of first support point
points at which both sides of the axial side of the door 53 are
supported by the door supporting portion 51 so as to allow
the door 53 opened and closed.

Each lower edge 53¢2 (53/2: not shown in the drawings)
on the open-end side of the side panels 53¢ and 53f'is cut
horizontally along an extended line from the second panel
53c¢. The lower edges 53¢2 and 5372 can be freely contacted
with the upper panel 525 of the door receiving portion 52,
and can be freely separated from the upper panel 525 of the
door receiving portion 52. The lower edges 53¢2 and 5372
function as a pair of second support point points for swing-
ing of the second panel 53¢ and the third panel 534 in their
closing direction when the lower edges 53¢2 and 5372 are
contacted with the upper panel 5256 of the door receiving
portion 52. In other words, the lower edges 53¢2 and 5372
are provided at both lateral sides of an intermediate portion
between the axial side and the open-end side of the door 53,
and can be freely contacted-with and separated-from the
door receiving portion 52.

A bracket 55 is welded on a right side on the second panel
53¢ of the door 53, and includes an inclined tab 554 inclined
upward and a protruded tab 555 extended downward from a
side edge of the inclined tab 55a. The protruded tab 555 is
extended to a lower side of the second panel 53¢ through a
rectangular hole 53¢1 formed on the second panel 53c.
When the door 53 is opened, the inclined tab 55a of the
bracket 55 is magnetically attracted to a first magnet 56 [see
FIG. 9 and FIG. 10] attached to the door supporting portion
51. When the door 53 is closed, the protruded tab 555 is
engaged with a positioning hole 52561 [see FIG. 5] to set (fix)
a position of the door 53.

The door 53 in the present embodiment may be modified
as shown in FIG. 4. A door 53' according to a modified
example also includes the protruded reinforcement flange
53a, the first panel (first inclined panel) 534, the second
panel (horizontal panel) 53¢ and the third panel (second
inclined panel) 534, similarly to the door 53 in the above-
described embodiment. However, a pair of first support point
points provided on the side panels 53¢ and 53fin the present
modified example is different from the pair of first support
point points in the above-described embodiment.

A shaft 541 is protruded laterally outward from the side
panel 53e, and a shaft 54R is protruded laterally outward
from the side panel 53/ An elongated hole 51d (5le)
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elongated downward is formed on each side of the first
opening 51a. The pair of the shafts 541, and 54R is loosely
inserted into the elongated holes 514 and 51e. Therefore, the
pair of the shafts 541 and 54R fixedly attached to the pair of
the side panels 53¢ and 53/, and the pair of the elongated
holes 514 and 51f formed on the door supporting portion 51
function as a pair of first support point points at which both
sides of the axial side of the door 53 are supported by the
door supporting portion 51 so as to allow the door 53 opened
and closed.

As described in the door 53 of the above embodiment and
the modified door 53' of the above modified example, it is
enough that the pair of the first support point points is
formed by providing a shaft (54) or a pair of shafts (541 and
54R) at one of the axial side of the door (53, 53') and the
sides of the first opening 51a of the door supporting portion
51 and providing a pair of elongated holes (53¢l and 5371,
51d and 51e) at another of the axial side of the door (53, 53")
and the sides of the first opening 51a.

As shown in FIG. 5, the second opening 52a for removing
a jammed paper JP [see FIG. 7 to FIG. 10] therethrough is
formed on the door receiving portion 52, and outer circum-
ferential edges of the flat upper panel 526 of the door
receiving portion 52 are bent downward to keep rigidity
(stiffness) of the upper panel 525. A second magnet 57 is
mounted on the upper panel 526 of the door receiving
portion 52, and the above-described positioning hole 5251 is
formed on the upper panel 525 nearby the second magnet 57.

When the door 53 is closed, the second panel 53¢ of the
door 53 is attracted by the second magnet 57 to be tightly
contacted with the upper panel 526 of the door receiving
portion 52. In addition, the protruded tab 555 [see FIG. 3] of
the bracket 55 welded on the door 53 is engaged with the
positioning hole 5261 formed on the upper panel 525 to set
(fix) a position of the door 53.

Operations of the door opening and closing device 50 will
be described hereinafter with reference to FIG. 6A to FIG.
6C. Following description will be made only with respect to
the right side panel 53¢ of the door 53, and description with
respect to the left side panel 53f of the door 53 will be
omitted. This is because the operations on the left side panel
53f are made symmetrically to those on the right side panel
53e.

As shown in FIG. 6A, the first support point for opening
and closing the door 53 is configured in a state where the
shaft 54 whose end 54a fixedly supported by the shaft
supporting portion 515 of the door supporting portion 51 is
loosely inserted though the elongated hole 53e1 formed on
the axial side of the side panel 53¢ of the door 53. The door
53 is swung about the shaft 54 to be opened while the third
panel 534 formed on the open-end side of the door 53 is
pinched by a user, so that the second panel 53¢ and the first
panel 535 of the door 53 are separate from the upper panel
52b of the door receiving portion 52 to open the door 53
upward. While the door 53 is opened, the shaft 54 is located
at an upper position within the elongated hole 53e1, and the
first opening 51a on the door supporting portion 51 and the
second opening 524 on the door receiving portion 52 are
opened, of course. Therefore, a hand HD can be inserted
through the first opening 51a and the second opening 52a.

As shown in FIG. 6B, when the door 53 is swung about
the shaft 54 to be closed, the lower edge 53¢2 of the side
panel 53e on the open-end side of the side panel 53¢ contacts
with the upper panel 525 near the second opening 52a of the
door receiving portion 52, and the first opening 51a of the
door supporting portion 51 is closed by the first panel 5356 of
the door 53. Here, the second panel 53¢ of the door 53 is not
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planarly contacts with the upper panel 5256 of the door
receiving portion 52, and thereby the second opening 52a of
the door receiving portion 52 is about to be fully closed.
Even while the door 53 is closed, the shaft 54 is located at
an upper position within the elongated hole 53el.

As shown in FIG. 6C, after the lower edge 53¢2 of the side
panel 53¢ contacts with the upper panel 525, the lower edge
53¢2 functions as the second support point for closing the
door 53. The second panel 53¢ and the third panel 534 of the
door 53 swing downward about the second support point due
to their own weights, and then the second panel 53¢ angled
to the first panel 535 of the door 53 is tightly (planarly)
contacts with the upper panel 526 of the door receiving
portion 52. As the result, the second opening 52a of the door
receiving portion 52 is closed with no gap between the
second panel 53¢ and the upper panel 52b. At this process,
the axial side of the first panel 535 of the door 53 is slightly
move upward, so that the shaft 54 is located at a lower
position within the elongated hole 53e1.

By bending the open-end side of the door 53 (i.e. the
second panel 53¢) from the second support point (the lower
edge 53¢2) in accordance with an inclined angle of the door
receiving portion 52, the open-end side of the door 53 (i.e.
the second panel 53¢) can be planarly contacted with the
upper panel 525 of the door receiving portion 52, i.e. can be
closed tightly. Therefore, the opening (the first opening 51a
and the second opening 52a) formed between the door
supporting portion 51 and the door receiving portion 52 can
be closed by the door 53 with no gap, and thereby it can be
prevented surely that an extraneous material invades through
the opening (the first opening 51a and the second opening
52a) while the door 53 is closed.

Next, a clearing operation of a jammed paper JP in the
large-capacity paper feeder 30 will be described with refer-
ence to FIG. 7 to FIG. 10. Similarly to the above description,
following description will be made only with respect to the
right side panel 53¢ of the door 53. Note that FIG. 7 to FIG.
10 show a state where a jammed paper JP is jammed on a
paper feed path 32 provided in the large-capacity paper
feeder 30 for any reason during feeding of paper from the
large-capacity paper feeder 30 to the image forming appa-
ratus 20 in the image forming system 10 to which the door
opening and closing device 50 is adopted.

As shown in FIG. 7, the shaft 54 of which the end 54a is
supported by the shaft supporting portion 515 of the door
supporting portion 51 is loosely inserted through the elon-
gated hole 53¢l formed on the axial side of the right side
panel 53e. While the door 53 is closed, the second panel 53¢
of'the door 53 is magnetically attracted onto the upper panel
52b of the door receiving portion 52 by the second magnet
57, and the first opening 51a on the door supporting portion
51 and the second opening 52a on the door receiving portion
52 are closed by the first panel 535 and the second panel 53¢
of the door 53. Note that, in FIG. 7, the door supporting
portion 51 is associated with the left side panel 21a of the
first main body 21 of the image forming apparatus 20, and
the door receiving portion 52 is associated with the upper
right portion 31a of the second main body 31 of the
large-capacity paper feeder 30, as described above with
reference to FIG. 1. When a paper jam occurs on the paper
feed path provided in the large-capacity paper feeder 30 for
any reason, a warning for removing a jammed paper JP is
output on an operation panel (not shown in the drawings).

As shown in FIG. 8, a user picks up the third panel 534
(pinching tab) of the door 53 according to the warning, so
that the lower edge 53¢2 on the open-end side of the right
side panel 53e of the door 53 functions as the second support
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point and the second panel 53¢ of the door 53 is swung about
the second support point. As the result, the second panel 53¢
of the door 53 is separated from the upper panel 52 of the
door receiving portion 52.

As shown in FIG. 9, the user further picks up the third
panel 534 (pinching tab) of the door 53, so that the door 53
is swung, to be opened, about the shaft 54 that is supported
by the shaft supporting portion 516 and functions as the first
support point. Then the bracket 55 welded on the second
panel 53¢ of the door 53 is magnetically attracted by the first
magnet 56 provided on the door supporting portion 51, and
thereby the door 53 is held by the first magnet 56. Since the
shaft 54 is located at an upper position within the elongated
hole 53el at the state shown in FIG. 9, a distance K1
between the first panel 535 of the door 53 and the upper
panel 525 near the second opening 52a on the door receiving
portion 52 is narrow. Therefore, workability by a hand HD
is not good.

As shown in FIG. 10, even while the second panel 53¢ of
the door 53 is magnetically held by the first magnet 56
provided on the door supporting portion 51, the elongated
hole 53¢l formed on the open-end side of the right side
panel 53¢ of the door 53 can be moved relatively to the shaft
54 supported by the door supporting portion 51. Therefore,
when the hand HD inserted into the opening (the first
opening 51a and the second opening 52a) contacts with a
lower surface of the first panel 535 of the door 53, the first
panel 535 of the door 53 is moved upward.

When the first panel 535 of the door 53 is moved upward
by the hand HD, the shaft 54 supported by the door
supporting portion 51 contacts with a lower inner edge of the
elongated hole 53e1 formed on the open-end side of the right
side panel 53¢ of the door 53, and thereby a further upward
movement of the first panel 535 of the door 53 is restricted.
As the result, the distance K1 between the first panel 5356 of
the door 53 and the upper panel 525 near the second opening
52a on the door receiving portion 52 is widen to a distance
K2, and the hand HD can be easily inserted into the opening
(the first opening 51a and the second opening 52a).

Therefore, in a case where the door opening and closing
device 50 is adopted in the image forming system 10, an
open angle of the door 53 (53") can be widened by a
combination of the shaft and the elongated hole at the first
support point when the door 53 (53') is opened. As the result,
ajammed paper JP remained in the image forming system 10
can be removed easily, and a service part can be replaced
easily.

Note that, when a paper jam occurs on the paper feed path
32 provided in the large-capacity paper feeder 30, a jammed
paper JP can be removed more easily by swinging a lower-
side paper guide plate 33 downward about an axis 34 [see
FIG. 10].

The present invention is not limited to the above-men-
tioned embodiment and modified examples, and it is pos-
sible to embody the present invention by modifying its
components in a range that does not depart from the scope
thereof. Further, it is possible to form various kinds of
inventions by appropriately combining a plurality of com-
ponents disclosed in the above-mentioned embodiment and
modified examples. For example, it may be possible to omit
several components from all of the components shown in the
above-mentioned embodiment.

The present application claims the benefit of a priority
under 35 U.S.C. §119 to Japanese Patent Application No.
2014-152981, filed on Jul. 28, 2014, the entire content of
which is incorporated herein by reference.
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What is claimed is:

1. An image forming system comprising:

an image forming apparatus and an external auxiliary
device removably attached to the image forming appa-
ratus,

wherein the image forming apparatus includes:

a door that is capable of being opened and closed, and
the door includes an axial side and an open-end side,
the open-end side of the door being angled to the
axial side of the door to form an angle therebetween;
and

a door supporting portion that supports the axial side of
the door,

wherein the external auxiliary device includes:

a door receiving portion that extends continuously from
the door supporting portion and that receives the
open-end side of the door, the door receiving portion
being inclined to the door supporting portion to form
an inclined angle () therebetween,

wherein the image forming system further comprises:
an opening that is formed from the door supporting
portion to the door receiving portion, and is opened
and closed by the door;

a first support point that is made by a combination of a
shaft and an elongated hole, the shaft is attached to
one of the axial side of the door and the door
supporting portion, and the elongated hole is formed
on the other of the axial side of the door and the door
supporting portion, the shaft being loosely inserted
into the elongated hole; and

a second support point that is provided on the door and
that is capable of contacting the door receiving
portion and of being separated from the door receiv-
ing portion, and

wherein the door can be opened by swinging the axial side
of the door about the first support point and by the shaft
moving in the elongated hole.

2. An image forming system comprising:

an image forming apparatus and an external auxiliary
device removably attached to the image forming appa-
ratus,

wherein the image forming apparatus includes:

a door that is capable of being opened and closed, and
the door includes an axial side and an open-end side,
the open-end side of the door being angled to the
axial side of the door to form an angle therebetween;
and

a door supporting portion that supports the axial side of
the door,

wherein the external auxiliary device includes:

a door receiving portion that extends continuously from
the door supporting portion and that receives the
open-end side of the door, the door receiving portion
being inclined to the door supporting portion to form
an inclined angle () therebetween,

wherein the image forming system further comprises:
an opening that is formed from the door supporting
portion to the door receiving portion, and is opened
and closed by the door;

a first support point that is made by a combination of a
shaft and an elongated hole, the shaft is attached to
one of the axial side of the door and the door
supporting portion, and the elongated hole is formed
on the other of the axial side of the door and the door
supporting portion, the shaft being loosely inserted
into the elongated hole; and
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a second support point that is provided on the door and
that is capable of contacting the door receiving
portion and being separated from the door receiving
portion, and

wherein the door can be closed by swinging the axial
side of the door about the first support point until the
second support point of the door contacts the door
receiving portion which causes the open-end side of
the door to swing about the second support point due
to the weight of the open-end side of the door so that
the door further engages with the door receiving
portion and the shaft moves in the elongated hole.

#* #* #* #* #*
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